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1. A universal Keyboard mount comprijino 4 Key- 
board mounting plate, a carrier for said Keyboard T.ountir.c 
plate, said carrier havinq a cushioning section ther<;of 
adapted to cushion one surface of a Keyboard, said Keyboatd 
mounting plate having 'a cushioning section thereof adapted to 
cushion an opposed surface of said Keyboard, and means mount- 
ing said Keyboard mounting plate and said carrier for adjust- 
able positioning of said cushioning sections thereof toward 
and away from each other, so as to engage firmly said 
Keyboard. 

13. An adjustable Keyboard support comprising a 
rear housing for pivotally supporting one end of a parallel 
link mechanism, a front housing carried by the other end of 


28 074/84 


I 


S 


I 


I 
i 

9 


• • • • 
• • • • 


• • • 

• • • 


• • • 

» • • 

• • • 



(12) PATENT ABRIDGMENT (11) Document No. AU-B-28074/84 
(1 9) AUSTRALIAN PATENT OFFICE (1 0) Acceptance No. 57981 9 


(54) Title 

UNIVERSAL KEYBOARD MOUNT AND ADJUSTABLE KEYBOARD SUPPORT 

(51)' International Patent Classif*cation(s) 
B41 J 005/08 B41 J 029/06 

(21) Application No, : 28074/84 (22) Application Date : 16.05.84 

(30) Priority Data 

(31) Number (32) Date (33) Country 

494809 1 6,05-83 US UNITED STATES OF AMERICA 

49481 0 1 6.05.83 US UNITED STATES OF AMERICA 

(43) Publication Date : 22.1 1.84 

(44) Publication Date of Accepted Application : 15.12.88 

(71) Applicant(s) 

KNOLL INTERNATIONAL, INC. 

(72) Inventor(s) 

BRUCE R. HANNAH; W;LLIAM I. STEPHENS; GEORGE WILMOT; ERIC J. ARMSTRONG; 
JAMES B. ELDON; HAROLD A. SMITH; PHILIP J, CAMPBELL 

(74) Attorney or Agent 

SPRUSON & FERGUSON 

(57) Claim 

1. An adjustable Keyboard suooort comprising; 
a base; 

a pair of spaced generally parallel co-extensive elongated links, 
each link having an end pivotally attached to said base; 

a keyboard mounting plate assembly including a olate to receive and 
support a keyboard, said plate being pivotally attached to the other ends 
of said links so that during movement of said plate, the orientation of 
said plate remains substantially unchanged, said plate assembly further 
including clamp means to engage said keyboard to retain said keyboard at a 
position supported on said plate; 

a gas cylinder operatively extending between said base and plate 
assembly to effectively apply a force to aid in maintaining a desired 
position of said plate. 
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ABSTRACT OF THE DISCLOSURE: 
A universal keyboard mount is disclosed utilizing a 
keyboard mounting plate and a carrier for that plate. The 
carrier has a cushioning section which cushions one surface 
of the keyboard. The keyboard mounting plate has a cushion- 
ing section which cushions an opposed surface of the 
keyboard. The keyboard mounting plate and carrier are 
adjustably positioned so that the cushioning sections thereof 
may move toward and away from each other. Bumpers adjustably 
mounted are utilized to prevent the keyboard from striking 
adjacent surfaces of a work surface as the keynoard mount is 
moved. 

An adjustable keyboard support is also disclosed 
constituted by a rear housing that pivotally supports one end 
of a parallel link mechanism. A front housing is carried by 
the other end of the parallel link mechanism, and pivotally 
supports a keyboard mounting plate. The parallel link 
mechanism permits upward and downward movement of the key- 
board mounting plate without change in the tilt of that 
plate. A gas cylinder mechanism coupled to the front housing 
changes the vertical position of the same, and a slide plate 
adjustment mechanism provides forward and backward movement 
of the keyboard mounting plate. 

Wt CKaKOUNEi AND BMS f UEJCM fT ie t W O P T »g IKVgll TI j mn 
This invention relates to a univers^^-^fey board 
mount. It has particular applicatjpflr^ the mounting of a 
separable computer keyboapW^t also relates to an 
adjustable keybo^^.^^'suppot t and is particularly directed to 
' prov id Ijjg-'-tfnad jus table support for a computer keyboard that 
fay be jt e red unde f a weg H ougfaee a w d i ^ ovod from b e n ea t h 


BACKGROUND AND BRIEF DESCRIPTION OF THE INVENTION 

This present invention relates to a keyboard mount. 

Mounts for positioning a computer keyboard are know. Most involve a 
sinple surface onto which the keyboard is positioned and on which It is 
free to move without restrain . 

Supports for adjustably positioning a separable keyboard are known. 
One is schematically described in "The New Work-Stat ion" by John Pile in 
Interiors, November 1982, pages 92, 93. The keyboard support disclosed in 
that article moves through a range of tilt to suit a user's needs and also 
moves up and down, independently of tilt angle, to bring the keyboard to a 
desired position. Mechanical linkages are shown in the schematic 
illustration in the article, and thus the user is required manually to move 
the keyboard support :o all desired positions (raising and lowering). 

It is the object of the present invention to overcome or 
substantially ameliorate the above disadvantages. 

There is disclosed herein a keyboard support comprising; 

a base: 

a pal • of spaced generally parallel co-extensive elongated links, 
each link having an end pivotally attaC- .d to said base; 

a keytoard mounting plate assembl incljding a plate to receive and 
support a keyboard, said plate being pivotally attached to the other ends 
of said links so that during movement of said plate, the orientation of 
said plate remains substantially unchanged, said plate assembly further 
including clamp means to engage said keyboard to retain said keyboard at a 
position supported on said plate; 

a gas cylinder operatively extending between said base and plate 
assembly to effectively apply a force to aid in maintaining a desired 
position of said plate. 
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m a uiiLlng pluLc iu a ehia w ud i n Hm pieoent in v jj 

The invention wiUbejaate-TjSmpietely understood by 
reference to tliA-ftrrlo^ing detailed description, taken in 
TT u nnHn ii nit-h t-hn -.pp^^^ i ^i^ jr3i;ingc. 

BRIEF DESCRI PTION OF THE DRAWINGS; 
Fiq. 1 is a perspective view, looking downwardly, of 
a universal keyboard mount and an adjustable keyboard support 
embodying the present invention. 

Pig. 2 is an exploded perspective view, looking 
upwardly, of a part of the keyboard mount and support of Fig. 
1. 

Pig. 3 is an exploded perspective view showing the 
details of a parallel link mechanism incorporated in the 
universal keyboard mount and adjustable keyboard support of 
Fig. 1. 

Pig. 4 is a schematic drawing illustrating the 
operation of the parallel link mechanism of Fig. 3. 

Fig. 5 is an exploded perspective view of a part of 
the universal keyboard mount and adjustable keyboard support 
of Fig. 1, Showing the details of a slide plate mechanism 
incorporated therein. 

Pig. 6 is an exploded perspective view of a portion 
of the universal keyboard mount and adjustable keyboard 
support of Fig. 1, showing the details of the gas cylinder 
actuating the structure. 

DETAILED DESCRIPTION; 
Referring to Fig, I, a universal keyboard mount is 
shown that is constituted by a keyboard mounting plate 10 
having a curled end 10a that carries a cushion pad 12 
thereon. The cushion pad 12 is adapted to cushion one 


surface of a keyboard (not shown). The keyboard mounting 
plate 10 is carried by a carrier 14 (see also Fig. 2). The 
carrier 14 includes upstanding posts 16 which mount a carrier 
cushioning section 18 therebetween. The carrier cushioning 
section 18 may be formed from a resilient roll 18a mounted 
about an inner tube 18b. The cushioning member 18 cushions a 
surface of the keyboard that is opposed to the surface that 
is cushioned by the cushioning section 12 of the keyboard 
mounting plate 10. 

The keyboard mounting plate 10 and the carrier 14 are 
held against each other with relative adjustable positioning 
by means of studs 20 which depend from the underside of the 
keyboard mounting plate 10. The studs 20 pass through cor- 
responding slots 22 in the carrier 14. Locking knobs 24 
which thread onto the ends of the studs 20 are tightened to 
hold securely the mounting plate 10 against the carrier 14 in 
any particular position, and are loosened to permit relative 
movement of the two cushioning sections 12 and 18 toward and 
away from each other by appropriate movement of the studs 20 
in the slots 22. 

Bumpers 26 are included which preferably constitute 
resilient balls, each mounted upon one end of a rod 28 that 
is bent to define an obtuse angle. The other end of each rod 
is carried by the tubing 18b that forms a support for the 
resilient cushioning roll 18a. Each rod 28 is thus moveable 
along the axis of the tubing 18b, and is also pivotal about 
that axis, held in position by set screw 28a. Thus the 
resilient bumpers 26 may be moved toward and away from each 
other (in a direction generally transverse to that of the 
movement of the cushioning sections 12 and 18) , and 


additionally (by virtue of the pivotal movement) in planes 
generally perpendicular to the direction of movement of the 
bumpers toward and away from each other. The bumpers 
accordingly have a freedom of movement along three orthogonal 
axes, and hence may be positioned as desired to protect 
various sized keyboards which may be mounted on the mounting 
plate against damage from impact with adjacent work surfaces 
as the mounting plate is moved. 

The carrier 14 is advantageously mounted upon a 
support assembly 30 by means of a bracket 32 carried on the 
underside of the carrier 14. The bracket 32 is pinned to the 
assembly 30 by pin 34 (together with lock rings 36), and 
relative tilting of the carrier 14 (and concomitantly the 
keyboard mounting plate 10) is achieved by a tilt locking 
lever 38 which includes a threaded shaft 38a thereon which 
passes through slot 40 in bracket 32 and is threaded into a 
corresponding threaded hole 42 in the assembly 30. The 
locking lever 38 is loosened to permit appropriate tilting of 
the carrier 14, and then is tightened to maintain the tilt 
angle of the mounting plate 10. 

As shown in Fig. 1, the keyboard mounting plate 10 
and the carrier 14 are coupled to a slide plate 50. The 
sides of the slide plate 50 include spring-loaded bearing 
blocks 52 that ride In slide tracks 54 of a track plate 56 
that may be mounted to the underside of a work surface. The 
details of the slide plate 50 and the bearing blocks 52 are 
shown in Fig. 5. As noted in that figure, the sides of the 
plate 50 are cut out to accomodate the bearing block 52, and 
> springs 58 provide the spring loading that urge the bearing 
blocks against the sides of the tracks 54. The bearing 


Mocks «rve .s sole bearing members and also as friction 
niembers. 

The slide plate 50 and track plate 56 thus provide 
for movement of the keyboard mounting plate 10 forwardly and 
backwardly with respect to a work surface; friction or drag 
provided by the bearing blocks servfes to semi-permanently 
position the Plate 50 relative to plate 56. Appropriate 
stops (not Shown) may be included, if desired, to prevent the 
complete removal of the bearing Mocks 52 out of tne tracks 
54. 

AS noted from Fig. 5, the underside of slide plate 50 
includes a stud 60 affixed thereto that passes respectively 
through an upper bearing 62. a rear housing 64, a lower 
bearing 66, and a bearing plate 68, finally to be threaded 
onto nut 70 held by lock washer 72. The bearings 62 and 66 
provide for pivotal movement of the rear housing with respect 
to the slide plate 50 about an axis which is gene- 
rally perpendicular to that slide plate, for a least about 
180° of pivotal movement and preferably for 360° of 
pivotal movement. The importance of this pivotal movement of 
the rear housing will be described in more detail below. 

Referring to Pig. 2, it will be recalled that the 
keyboard mounting plate 10 is ultimately supported by 
assembly 30. That assembly 30 is in turn coupled to a front 
housing assembly 74, the details of which are shown in Fig. 
3. Referring to that figure, the front housing assembly 74 
includes, in addition to the support assembly 30, upper and 
lower bearings 76 and 78 on opposite sides of a front housing 
80. The support assembly 30 includes a stud 82 which depends 
downwardly therefrom and passes through these bearings and 


front housing, in addition to a bearing plate 84 held by nut 
86 and lock washer 88. The front housing 80 is thus free to 
pivot with respect to the support assembly 30. That pivotal 
movement is limited by a stop pin 90 that strikes ends 30a 
and 30b of a cut-away portion of the plate that constitutes 
the support assembly 30. The front housing 80 is thus free 
to pivot about an axis which is coextensive with the stud 82 
for at least about 90° of movement about that axis. The 
axis of the stud 82 is parallel to the axis of pivotal 
movement of the rear housing 64 described above. Again, the 
significance of the pivoting movement of the front housing 
will be described in more detail below. 

As shown in Fig. 3, a parallel link mechanism couples 
together the rear housing 64 and the front housing 80. 
Specifically, an upper arm 100 and a lower arm 102 constitute 
the two links of the parallel link mechanism. The upper arm 
100 is pivotally coupled by a pivot pin 104 to the rear 
housing 64. The pivot 104 extends through holes 106 in the 
upper arm 100 and holes 108 in the rear housing 64, and is 
held in place by clips 110. Similarly, the lower arm 102 is 
pivotally coupled to the rear housing 64 by pin 112, which 
passes through holes 114 in the lower arm and holes 116 in 
the rear housing. The upper arm 100 is pivotally coupled to 
the front housing 80 by pin 118, which passes through holes 
120 in the front portion of the upper arm 100 and upper holes 
122 in the front housing 80. The pin 118 is maintained in 
place by clip 124. Similarly, the front end of the lower arm 
102 is pivotally coupled to the front housing 80 by pin l26 
which passes through holes 128 in the front of the lower am 
102 and lower holes 130 in the front housing 80. A gas 


cylinder mechanism 132 completes the coupling of rear housing 
64 to front housing 80. Specifically, gas cylinder 132 is 
pivotally connected at one end thereof hy pin 134 to a rear 
portion of the lower arm 102 adjacent to the holes 114. A 
centering structure 136 is included on both sides of the 
plates that constitute the sides of the lower arm 102 for the 
purpose of centering the gas cylinder between those plates. 
The front end of the gas cylinder 132 (the moveable piston in 
the qas cylinder) is coupled to a bracket 138. That bracket 
includes holes 140 therein through which the pin 118 passes. 
Thus, the moveable piston in the gas cylinder is coupled to 
the front housing 80 via the pin 118. 

The action of the mechanism coupling the rear housing 
64 to the front housing 80 is best understood by reference to 
Fig. 4. The upper arm 100 and lower arm 102 form parallel 
links* There are two positions of the keyboard mounting 
plate 10 shown, namely, a high position and a low position. 
Because of the parallel links 100 and 102, and the pivotal 
connections provided by the pins 104, 112, 118, and 126, the 
tilt of the keyboard mounting plate 10 remains constant for 
all vertical positions of the front housing 80. This action 
occurs because the upper arm 100 and lower arm 102 form con- 
stant radii qovernin'3 the arcuate movement of the pins 118 
and 126 coupled to the front housing 80, pivoting about 
centers determined by the pins 104 and 112 in the rear 
housing 64* 

Referring now to Figs. 1 and 4 together, the signific- 
ance of the various axes of pivotal movement of the rear hous* 
ing 64 and the front housing 80 will now be perceived. The 
rear housing 64 pivots preferably 360^ about the axis 60 


(this is the axis of the same-numbered stud in Fig. 5), Thus 
the rear housing 64 is free to pivot about an axis which is 
qenerally perpendicular to the slide plate 50. When it is 
desired to store the keyboard mounting plate entirely under- 
neath the work surface, the slide plate 50 may be moved to 
its rearward-most position, and the rear housing 64 pivoted 
to the extent necessary to pivot the entire keyboard support 
plate assembly underneath the work surface. The pivotal 
movement of the front housing 80, on the other hand, about 
axis 82 (which is the axis of the stud 82 in Fig. 3) provides 
for pivotal movement of the front housing about an axis which 
is parallel to that of the pivotal movement of the rear hous- 
ing 64. This pivotal movement of the front housing 80 is for 
the purpose of pivoting the keyboard mounting plate 10 to any 
desired position in use. Normally, only 90^ of a pivoting 
movement of the front housing is required, and for this 
reason the stop pin 90 is included, as described above (with 
respect to Fig. 3) . The two angular pivoting movements of 
the front and rear housings, together with the 
forward/backward movement of the slide plate 50 provide the 
necessary movement of the keyboard mounting plate 10 to 
provide any positioning of that mounting plate desired by a 
computer operator. 

The gas cylinder mechanism participates in the 
movement of the keyboard mounting plate 10 by providing for 
the raising and lowering of the front housing 80. With 
reference to Fig. 6, a gas cylinder activating rod 160 is 
included that passes through a hole 162 in the bracket 138. 
The activating rod 160 is fastened to a cam 164 by means of a 
set screw 166. Movement of the activating rod 160 moves the 


cam 164, which includes a dished surface 164a thereon that 
beats aqainst activating button 132a of the gas cylinder. 
Appropriate movet..«nt of the activating rod 160 results in 
actuation of the gas cylinder activating button, in turn 
permitting the piston in the gas cylinder to move. When the 
keyboard mounting plate 10 is in the low position shown in 
Fig. 4, activation of the gas cylinder 132 results in the 
raising of the mounting plate by outward movement of the 
piston in the gas cylinder. On the other hand, when it is 
desired to lower the keyboard mounting plate 10, the gas 
cylinder is activated by appropriate manipulation of the 
activating rod 160, and manual force is used to lower the 
keyboard mounting plate 10 to the desired position. 

By use of a gas cylinder mechanism, upward and 
downward movement of the keyboard mounting plate 10 is easily 
achieved. A cumbersome spring mechanism normally found in 
assemblies of this type Is avoided by use of the gas cylinder 
mechanism, and manual force is only required in the lowering 
of the keyboard mounting plate, upward movement being carried 
out automatically by the gas cylinder mechanism. The pivotal 
movement of the front and rear housings in connection with 
the sliding movement of the slide plate together provide for 
accurate positioning of the keyboard mounting plate any number 
of unllted positions and orientations of that mounting plate 
In front of and below a work surface. 

It will be appreciated that modifications of the 
presently-preferred embodiment described above may be made by 
those skilled in the art. Accordingly, this Invention should 

> 

be taken to t>e defined by the appended claims. 


The claims defining the Invention are as foilows: 

1. An adjustable keyboard support comprising; 
a base; 

a pair of spaced generally parallel co-extenslve elongated links, 
each link having an end pivotally attached to said base; 

a keyboard mounting plate assembly Including a plate to receive and 
support a keyboard, said plate being pivotally attached to the other eric's 
of said links so that during movement of said plate, the orientation of 
said p^ate remains substant^lly unchanged, said plate assembly further 
Including clamp means to engage said keyboard to retain said keyboard at a 
position sjpported on said plate; 

a gas cylinder operatively extending between said base and plate 
assembly to effectively apply a force to aid In maintaining a desired 
position of said plate. 

2. The support of claim I wherein said plate assembly includes a 
front housing upon which said plate is mounted, and said gas cylinder is 
pivotally attached to said front housing. 

3. The support of claim 1 or 2 wherein said cas cylinder is 
operatively associated witn said base, by being pivotally attached to said 
1 inks adjacent said ba ;e. 

4. The support of clai 2, or claim 3 when appended to claim 2, 
further including tilt adjustment means mounting said plate on said front 
housing enabling tilting of said plate relative to the horizontal. 

5. The support of any one of claims 1 to 4, wherein said clamp 
means Includes spaced opposing resilient bumpers which engage the keyboard 
to retain the keyboard In position. 

6. The support of any of one of claims 1 to 5, wherein said base 
Includes a rear housing to which said links are pivotally attached, and a 
mounting member slidingly co-operating with said rear housing to permit 
slldlpq relative movement therebetween in a direction having a horizontal 
component. 

7. The support of claim 6, wherein said mounting member has a pair 
of tracks, and said rear housing has a pair of track engaging members, 
engaged within the tracks to permit the sliding movement between said rear 
housing and said mounting member. 


8. The support of claim 7. wherein each of said track engaging 
members Includes a bearing means resiliently biased into fractional 
engagement with the associated track. 

9. The support of dain 8, wherein said bearing means are bearing 
blocks of nylon material. 

10. An adjustable keyboard support, substantially as herelntefore 
described with reference to the accompanying drawings. 
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